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This unit of THINGS of science consists of one specimen 
each of aventurine, carnelian, chrysocolla agate, fluorite, jasper, 
rose quartz, tiger eye and unakite, as well as samples of alumi¬ 
num oxide grit and silicon carbide grit for grinding of gemstones. 
The 21 experiments described in this unit will acquaint you with 
the nature of some of the older semiprecious stones. They will 
also introduce you to the ancient lapidary art. 

First identify the materials in this unit. 

AVENTURINE — A light green stone with reflecting flakes dis¬ 
persed throughout. 

CARNELIAN -- A light brown transluscent st^po 
CHHYSOCULLA AGATE -- A grecn.sh-hu -r ^> 1011 *^ ie' i. 
layers or bands. 

FLUORITE — A beautiful lavender colored stone resembling the 
amethyst. 

JASPER — A brown to red opaque stone. 

ROSE QUARTZ — A beautiful rose-pink colored stone. 

TIGER EYE — A yellowish-brown stone with the fibrous appear¬ 
ance of asbestos. 

UNAKITE — An opaque stone with pink and green areas dispersed 
throughout. 

COARSE ALUMINUM GRIT — Grains of the 220 size to be used 
in grinding a gemstone (under the platform in 
box). 

FINE SILICON CARBIDE GRIT — Grains of the 400 size to be 
used for smoothing the surface of a gemstone 
(under the platform in the box). 
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GEMS 

Chemical substances occurring in nature are called 
minerals. They usually have a definite crystalline structure. 
Minerals that are of such nature that they can be used for per¬ 
sonal adornment are called gems or precious stones. 

A mineral must have the following qualities in order to 
be classed as a gemstone: 

1. Beauty - This is determined by such properties as 
color, transparency, luster and crystal form. 

2. Durability - It must be hard and tough enough not to 
be damaged by wear. 

3. Rarity - Scarce things are always valued most highly. 

4. Popular Acceptance - The demand for a particular 
stone may vary with fashions. 

fflSTORY OF GEMSTONES 

Man began to chip stones to produce tools during the Old 
Stone Age or the Paleolithic Age. During this period he used 
the stone chips pretty much as they were without further grinding. 

During the New Stone Age or the Neolithic Age, man 
learned how to grind and polish stones. It is probable that during 
both of these periods man showed a preference for brightly 
colored stones. He certainly noticed that some stones were more 
durable than others. He learned to prize highly those stones that 
were both beautiful and durable. 

Stones have been polished, cut and engraved from the 
earliest periods of civilization. They have been used as seals, 
as signets, as pendants, as brooches and as other decorative 
items. 

The wheel technique for cutting hard stones was developed 
in Mesopotamia around 4,000 B. C. The methods used today by 
lapidaries are remarkably similar to the ancient techniques. 
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The art of engraving stones was perfected during the 
Elamite and the Sumerian civilizations around 3,000 B. C. Stones 
with cylindrical shape were engraved with designs of men fighting 
animals, gods, goddesses and the scarab (a beetle). These gems 
were used to seal letters and official documents. 

Among the gemstones used for the production of seals 
were the colored quartzes. These include aventurine, carnelian, 
chrysocolla agate, jasper and rose quartz. 

The art of cutting and polishing genstones is called lapi¬ 
dary. The first recorded success of the lapidary art was about 
5,000 B. C. , when turquoise and lapis ornaments were made for 
the early Pharaohs of Egypt. 

QUARTZ 

Quartz has been called a ’’tramp'’ mineral since it is one 
of the most common minerals found in the earth’s crust. It 
occurs in nearly every type of rock and in formations of all geo¬ 
logical ages. 

Pure quartz is a clear, water-white substance occurring 
in six-sided crystals with pointed ends. Chemically it is silicon 
dioxide with the formula Si 02 . 

There are two principal varieties of quartz found in nature. 
The first is called crystalline quartz because it occurs as large 
distinct crystals. The second is called cryptocrystalline quartz 
because it consists of masses of tiny crystals that can be seen 
only under a high powered microscope. 

Probably one of the first minerals to be eagerly sought 
was the cryptocrystalline quartz called flint. It has been em¬ 
ployed from the earliest of times in the manufacture of primitive 
weapons and later for the production of a spark in the building of 
fires. 


Pure quartz occurs in nature as rock crystal. It is trans¬ 
parent and water-white in well-formed crystals. It is cut into 
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vases, crystal balls and imitation diamonds. 

The presence of a manganese compound in quartz pro¬ 
duces a rose-pink color. This mineral is called rose quartz 
and is widely used as a gemstone. 

Experiment 1 -- Examine the specimen of rose quartz 
carefully. Note the delicate shade of pink present. 

When crystalline quartz has glistening scales of brightly 
colored minerals such as hematite or chromium mica in it, it is 
called aventurine quartz. It usually is colored green, yellow, 
red or brown. 

E^eriment 2 -- Examine the specimen of aventurine 
quartz carefully. Note its color. 

Experiment 3 -- Note the very small shiny flakes in the 
aventurine quartz. 

The term chalcedony is usually applied to the various 
cryptocrystalline forms of quartz. The presence of ferric oxide 
in chalcedony gives it a color that may vary from yellow-brown 
to a deep red. This mineral is called carnelian or sard. 

Experiment 4 — Examine the specimen of carnelian 
carefully. Note the translucent brown color present. 

Chalcedony in which the color is distributed in bands is 
called agate. Jasper is agate that is opaque with red, yellow, 
brown, green or blue. 

Experiment 5 -- Examine the specimen of jasper care¬ 
fully. Note the yellow-brown to deep-red color of the sample. 

Agate that has been stained green by the copper mineral 
chrysocolla is called chrysocolla agate. The mineral chryso- 
colla is a compound called copper silicate. 

Experiment 6 -- Examine the specimen of chrysocolla 
agate carefully. Note the green to greenish-blue color present. 

In many instances, one mineral is deposited in nature as 
another mineral is removed. This gives rise to the well-known 
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petrified wood. A lesser known but striking example is the 
mineral tiger eye. This is formed by the deposition of quartz 
replacing the mineral crocidolite which is an asbestos-like 
mineral. Tiger eye has the general appearance of asbestos 
fibers. 

Experiment 7 -- Examine the specimen of tiger eye care¬ 
fully. Note the yellow color. 

Experiment 8 -- Note the apparent fibrous nature of the 
tiger eye mineral. See if you can separate the fibers. You will 
find that the tiger eye cannot be separated into fibers and it lacks 
flexibility. 

Granite is usually thought of only as a building or monu¬ 
ment stone. It is composed primarily of quartz mingled with 
feldspar and mica. A gemstone derived from granite is called 
unakite. It is composed of quartz with a bright red to pink feld¬ 
spar and green epidote. 

E^qperiment 9 -- Examine the specimen of unakite care¬ 
fully. Note the distribution of colors in the sample. 

Fluorite was included in this unit because of its beauty 
and ease of polishing. It occurs in beautiful crystals with a color 
varying from water-white to yellow, brown, red, green, blue 
and purple. It is composed of calcium fluoride with the formula, 
CaF2. 

E^eriment 10 — Examine the specimen of fluorite care¬ 
fully. Note the delicate lavender color present. 

Experiment 11 -- Check each of the above eight stones 
for taste by putting your tongue to each one. Can you detect a 
taste for any of these stones? 

Experiment 12 — Smell each of the stones in this unit. 

Is there an odor associated with any of the stones? 

Experiment 13 — Test the solubility of each of these 
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stones by placing them in a glass of water. Allow them to stand 
in the water for several hours. Do any of them dissolve in water? 

E^eriment 14 — Try to scratch the surface of each of the 
stones with the point of a sharp steel knife. Are thay all harder 
than the knife ? 

Ejq)eriment 15 — Try to scratch the surface of the stones 
with a copper coin. Will any of the stones scratch the copper 
coin? 


Experiment 16 — See if any of the stones will scratch 
ordinary glass. Which one will not scratch glass? 

Experiment 17 — Determine if the stones will scratch 
each other. Are some of the stones harder than others? 

Experiment 18 — You can make a very satisfactory dis¬ 
play case for your gemstones by labeling the plastic platform 
included in this unit. Be sure to write the name of each stone 
below the pocket in which they are placed. 

MOHS SCALE 

The hardness of minerals is measured on an arbitrary 
scale called the Mohs Scale. On this scale the number one is 
assigned to talc, a very soft mineral; and the number ten is as¬ 
signed to diamond, the hardest of all minerals. 

This scale indicates only relative hardness and not the 
degree of hardness of any one mineral over another. Any mine¬ 
ral that a copper coin will scratch has a hardness of three or 
less on the Mohs Scale. Any mineral that a steel knife blade 
will scratch has a hardness of five and a half or less. Any 
mineral that will scratch ordinary glass has a hardness of five 
and a half or more. 

SYMBOLISM OF GEMS 

Down through the ages certain symbolism and magical 
powers have been assigned to various gemstones. Even today a 
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symbolic interpretation is given to some genstones. 

The diamond is considered to symbolize innocence, joy 
and life. Red gemstones are symbolic of love, passion and 
divine power. Blue gems are used to symbolize virtue and truth. 
Victory, hope and faith are symbolized by green gemstones. 
Purple gemstones are symbols of sorrow, mourning, humility 
and suffering. Yellow stones mean light and the sun. 

The use of birthstones is probably the most commonly 
accepted form of symbolism. Each month of the year has had a 
special gemstone or gemstones associated with it. Many people 
identify the month of their birth by wearing the proper stone in 
a birth ring. 

Although the moonstone is the most commonly used birth- 
stone for the month of August, the ancient gemstones derived 
from quartz are alternative stones for this month. These include 
carnelian, jasper, rock crystal and onyx. 

Many ancient charms, texts and mystic symbols were 
engraved upon the above varieties of quartz. Carnelian was 
probably the first mineral to be used for this purpose. It appears 
to have been used much more frequently than any other gemstone. 
It was widely used for seals since wax does not adhere to car- 
nelian. 

Numerous legends, beliefs and superstitions have been 
associated with these stones. Mohammedan tradition indicates 
that Mohammed’s signet ring was made of carnelian. For this 
reason carnelian is revered by Moslems. 

Carnelian was considered to be a perfect protection 
against all iron and steel weapons as well as against evil spirits. 
Napoleon was supposed to have had implicit faith in a carnelian 
which he found in Egypt and wore on his watch chain. On this 
stone reputedly were engraved the words ’’the slave Abraham 
relying upon the mercy of God. ” 
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THE LAPIDARY ART 


The first step in the lapidary process is the sawing 
of the rough gem material into the proper size. A diamond 
saw is the most commonly used apparatus for this purpose. This 
saw is a thin phosphor-bronz disc that has been impregnated with 
diamond dust and oil. Minerals with a hardness on the Mohs 
Scale less than seven may be cut by a silicon carbide wheel. Oil 
or water must be used as a lubricant during this process. 

In the early days of making gems the naturally occurring 
gem minerals were simply polished smooth. Today gemstones 
that have a degree of transparency are usually cut so that facets 
or smooth plane surfaces are symetrically placed on the stones. 
This shows the inherent beauty of the stone to a greater advantage. 
The older style is still used for opaque stones and is called the 
cabochon cut. 

At first only the softer gemstones could be cut and polished. 
As harder abrasives were found such gems as diamonds, sapphires, 
and rubies could be processed. An abrasive is, by definition, any 
hard sharp substance that will wear away a softer material when 
they are rubbed together. Among the naturally occurring abra¬ 
sives are found emery, pumice, rottenstone and tripoli. 

Dr. Edward Goodrich Ache son discovered how to make 
silicon carbide more than 65 years ago. This material, trade- 
named Carborundum was the first very hard artifical abrasive 
used in the lapidary industry. 

There are three artificial abrasives in use today. Alumi¬ 
num oxide and boron carbide are used in addition to silicon car¬ 
bide. They are all products of the electric furnace. 

Both silicon carbide and aluminum oxide are available in 
varying grain or grit size. The grit size used depends upon the 
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nature of the work and the finish desired. The abrasive grits 
are used bonded together in the form of a wheel, bonded to the 
surface of paper or cloth and loose. 

The professional lapidary uses quite an impressive and 
expensive array of machines in his work. However, it is pos¬ 
sible to polish beautiful stones by hand with sufficient patience 
and ingenuity. This was the original method used by man in the 
early days. 

A piece of an old grinding wheel or even a coarse whet¬ 
stone can be used advantageously. In the absence of both of these 
items, a sheet of emery cloth can be tacked on a wooden board. 
The stone to be polished should be held firmly in your hand and 
rubbed against the abrasive using water or oil as a lubricant. 

The coarse abrasive should be followed by a fine abrasive and 
then by a polishing powder. 

The method that you can use with the materials found in 
this unit of THINGS of science involves the use of loose silicon 
carbide grit on a glass plate. Flat glass plates about three 
inches square or glass ash trays with flat bottoms may be used. 

E3q)eriment 19 — Fluorite, which has a hardness of 4 on 
the Mohs Scale, is the easiest of the stones in this kit to polish. 
Place some of the coarse 220 aluminum oxide grit on a glass 
plate and wet it with a Httle water. Hold the piece of fluorite 
firmly between your thumb and index finger as you rub a selected 
face of the stone against the abrasive. Use a circular motion 
over the surface of the glass plate. This process is known as 
lapping. 

After you have smoothed one face of the stone sufficiently 
choose another face and smooth it in the same manner. Continue 
in this way until you have shaped the stone in the way you wish. 

Experiment 20 — Further smoothing of the faces of the 
stone may be accomplished by lapping the stone with the 400 sili¬ 
con carbide grit. Place this grit on a fresh clean glass plate 
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and proceed as before. Rub the stone against the abrasive with 
the circular motion described in the previous ejq)eriment. Con¬ 
tinue this until the scratches from Experiment 19 are removed. 
Each face of the stone should be smooth and free of scratches 
when you finish this step. 

Experiment 21 — In order to polish the stone after the 
shaping of the stone, you can use any variety of materials such 
as talcum powder, tooth powder, chalk or any of the powdered 
cleansers containing abrasives. The best results will be obtained 
by mixing the powder to a fluid paste and placing it on a piece of 
chamois or other soft leather. Rub the shaped stone with this 
until a nice polish appears. 

Inspect the surface of the stone carefully at this stage. 

If you discover fine scratches, you need to return to the 400 grit 
to eliminate them. Be sure to wash off the surface of the stone 
carefully each time you change the type of abrasive. 

Since the grit used will also scratch the surface of the 
glass plate, it is advisable to use a different plate for each type 
of grit. Any grit left on the surface of the stone when you change 
from a coarse to a fine abrasive will cause scratches to appear 
on the stone. 

This method is so simple that there is no reason for any¬ 
one not trying his hand at turning a stone into a gem. You can 
have a lot of fun making your own gems. The polish produced 
is quite adequate although not quite a professional job. 

TUMBLING 

This is a method for finishing gemstones of irregular 
shape. Such stones of irregular shape are called baroque stones. 
This process requires minimal expense, time and effort pro¬ 
ducing results of unusual beauty. 

Grinding and polishing takes place in a revolving barrel. 
The gemstones are placed in the barrel with water and silicon 
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carbide grain for grinding; and in polishing and buffing agents 
for polishing. 

The three basic steps are: (1) coarse tumbling with a 
coarse grit; (2) fine tumbling with a fine grit; and (3) polishing. 

A mechanical device is needed to rotate the barrel since 
each step requires from 10 to 100 hours. It is fairly simple to 
set up an electric motor to accomplish this. Perhaps you would 
like to develop this as a hobby. 

There are several ways in which gems may be displayed 
after grinding and polishing. They may be mounted in rings, 
pendants, earrings, tie clasps and cuff links. This could be a 
very rewarding hobby. 

The samples of aluminum oxide and silicon carbide in 
this unit were supplied by the Carborundum Company of Niagara 
Falls, New York. 

More information about lapidary art is available in the 
booklet ”An Introduction to the Art of the Lapidary^’ published 
by the Carborundum Company. Copies of this booklet may be 
obtained by writing to this company. 
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